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FOREWOW) 
This memorandum is an outline of Project Whirlwind 
computer activity which has been prepared to assist in a con-
ference and discussion of the project with OHR. 
Thn outline omits many details, but covers major 
headings of the project, and we hope it villi assist in se-
lectinc topics for consideration. 
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I, COMPUTER APPLICATIOKS (Forrester) 
A. Computers for Information Processing - Logistics, fire control, 
air traffic, scientific computation. 
B. Simulation. 
1. Initial project goal - aircraft simulator. 
2. Naval TAT College explications - L-1 submarine task group. 
3. Aircraft crew training, OCA crew training. 
C. Tactical Operation. 
1. Tracking while scanning. 
2. Uk. 65 program. 
3. Guided missile control. 
A. Interception. 
5. Keport L-2 - Task Force system of interconnected digital 
computers. 
0. ujientific computing center. 
1. Routine computing - High-speed traffic network. 
a. Center of analysis. 
b. Franklin Institute. 
2. New mathematical research with computers. 
£. Report L-3 on Military Future of Computers. 
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II. GENERAL COMPUTER PHILOSOPHY OF PROJECT WHIKUIMD (Forrester, 
Everett) 
A. Project Objective: Suitable high-speed electronic digital 
computer equipment to permit studies of this form of in-
formation processing to the types of applications in Part I. 
The equipment development and improvement phase would continue 
in the future but would be as a supporting activity to appli-
cations research. 
B. Reliable, operating equipment most important. 
1. Best engineering is none too good to achieve reliability 
several orders cf 3£gr*iti«25 batW- Uiun other known equip-
ment. 
2. Substantial effort devoted to automatic checking and 
trouble location. 
3. Systems engineering, testing of circuits before assembly 
in computer, test equipment, life tests. 
C. General purpose digital computer simpler than special purpose 
computers. Flexibility leads to lower total development cost 
by concentrating on one rather than many types of equipment, 
D. Speed-Storage Diagram (Curve enclosed). 
1. Capacity of computer determined by these two quantities. 
2. Area for control and simulation dictated by efficiency. 
E. Cost/million operations versus speed. 
1. Higher speeds, because amount of equipment is not propor-
tionately increased, leads to higher efficiency. 
F. Need to build machine to accelerate math and application work 
which will not be undertaken until it exists. 
» 
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II.a WHIRLWIND I COMPUTER DESCRIPTION (Everett, Salrer) 
A. Description of Whirlwind I Computer. 
1. Blook Diagrams« 
a. Parallel throughout. 
b. Flexible control. 
o. Electrostatic storage. 
d. Eastman film units for i n i t i a l input-output. 
2. Block Diagram Report. 
3. Work approximately equally divided between storage, 
arithmetic and control. 
B. F lex ib i l i ty of design in a research tool . 
1. Control orderB and matrix. 
2. Power and video wiring. 
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I I I . AKITHMSTIC B f l H B (Taylor, Sumner, Hoborg) 
A. Description. 
B. Photos and Dates Tracing Development Stages. 
1. Component breadboards. 
2. Accumulator breadboard. 
3. Five-Digit arithmetic element. 
It. Final prototype. 
5. Final arithmetic element cu.glts. 
6. Combination into final system. 
C„ Inspection and demonstration. 
1. Complete and operating. 
2. 50,000 multiplications per second (test speed of 
arithmetic element, not final computer speed which 
is loss). 
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IV. CENTRAL CONTKOL (O'Brien, Taylor, Gould) 
A. Initial work on crystal matrix switches. 
1. D. U. Brown thesis. 
2. 32-position switch. 
B. Block Diagrams established November 1947. 
1. Computer operations may easily be changed at any time. 
C. Design studies. 
1. Breadboards of al l important elements. 
2. Matrix investigations• 
3» Breadboard studies of driving problems, 
D. List of elements• 
1. Pulse generator. 
2. Synchronizer and restorer pulse generator. 
3o Clock pulse control. 
4. Time pulse distributor. 
5» Operation switch. 
6. Control matrices. 
7. Control pulse outputs. 
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V. STORAGE (loutz, Klemperer, Dodd) 
A. Storage Tube Description: 
1. Tube Operation. 
2. Comparison with other tubes. 
3. Glass and Vacuum Laboratory. 
•U TV test equipment. 
B. Deflection Circuits description (Ely) . 
C. Headout circuit description (Nolan). 
D. Demonstration of Baeoment Equipment (Ely, Sisson, Hoberg). 
E. Electrostatic Storage Control. 
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V I . DIFUr-OOTPPr (Everet t , Boyd, Rich) 
A. General Discussion. 
1. Dependent on Computer Application. 
a. Display devices and physical inputs needed for 
simulation. 
b. Analog to digital data conversion for control. 
c. Printed and graphical for scientific work. 
2. Only minimum ln-out to be provided at first in form 
of Eastman equipment with teletype link. 
3. Erasable medium vd.ll eventually be required. 
4. Any active, full-scale use of computers vail probably 
require more terminal facilities. 
B. Description of Eastman Kodak units. 
C. In-Out Control. 
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VII , CHECKING iiMD TROUBLE LOCATION (Forrester) 
A. General Discussion. 
1, Permanent versus intermittent faults. 
2. Relay random versus tube gradual failures. 
B. Marginal Checking (Rich, Read) 
1. General principles. 
2. Application and t w t results on five-digit multiplier, 
3. Five-Digit multiplier Inspection. 
4. ii'hirlnind I demonstration. 
C. Trouble Location Problems (Sumner, Adams) 
1. Logical nature of problems. 
a. Test system function, not individual components. 
2. Hoberg-Blumenthal thesis. 
3. Sumner thesis. 
4» Currant work on trouble location. 
0. Check problems. 
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VIII. SYSTEMS EUGIHEERIHG (Forrester, Fahneetock, Taylor) 
A. Meaning: 
1. Integration of components to work together* 
2. Individual tests to insure working in system. 
3. 
B. Timing Studies (Hoberg). 
1. Laboratory. 
2. Theoretical. 
3. Experimental verification. 
C. Test Equipment (Kenosian). 
1. Necessity for special equipment for computer work. 
2. Types and uses. 
3. Laboratory inspection and demonstration. 
D. Power Supplies (.Jiesar) 
1. Need to isolate from line. 
2. Type of filtering and control. 
3. Inspection, 
E. Life and Reliability Tests (Taylor, Froot). 
1. Vacuum tube life tests. 
a. M.I.T. 
b. Sylvania. 
2. Vacuum tube records. 
a. Complete records kept on all tubes. 
3. Five-Digit multiplier history. 
A. Storage TuLe tests (Oorderman) 
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V I I I . SYSTEM ENGIfflKRIHG (continued) 
F. Basic Circuits (O'Brien) 
1. Objectives. 
a. Computer made up of a few basic elements used in many 
combinations. 
2. Description. 
3o Detailed reports. 
A. Discussion or now a pauwl is Isid out* 
G. Computer wiring and cabling (VJatt). 
1. Marginal checking. 
2. Fusing. 
3» Accessibility. 
APPROVED FOR PUBLIC RELEASE. CASE 06-1104.
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IX. MATHEMATICS (Frankl in , tfelchman) 
A. Present work limited to trouble-looation checking and 
demonstration problems. 
B. Applications studies now assigned to other projects. 
C. Mathematical work started with investigation of problems 
presented by the aircraft analyser and developed into a 
general study of numerical analysis with the object of 
discovering the most suitable methods for use on a 
Whirlwind type computer. This work has provided valuable 
information on which to base cissjputcr capacities and the 
design of control orders. The following f ie lds were 
investigated and in some cases detailed codes were prepared. 
1. Simultaneous linear equations. 
2 . Ordinary differential equations. 
3 . Empirical functions. 
4. Integral equations. 
5. Partial differential equations. 
D. Applications studies have been or are being made in the 
following f i e l d s : 
1. Ship s tab i l i ty thes i s . 
2 . Aircraft analyzer. 
3 . Ba l l i s t i c s . 
4 . Sorting problems. 
5. Non-linear servomechanisms t h e s i s . 
6. A-c network analysis thes i s . 
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X. ACTIVITIES WHICH HAVE EKiJi UISCOh'TIMUED (temporarily or 
permanently) 
A. Aircraft Analyzer (Forrester) 
1. Equations. 
2 . Cockpit. 
3. Control Force Loading. 
B. Data Conversion (Wieser). 
C. Magnetic Recording (Rich). 
D. General Muthen&tical Research. 
, 
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XI. PROJECT H H f l f l B B (Forres ter , Boyd, Fahnestock, Nelson). 
A. Nature of laboratory orG&nization. 
1. Length of time with M.I.T. versus project position. 
B. Time Schedules for planning. 
1. Future work. 
C. Reports. 
Do Visitors. 
E. Budgets and cost allocations. 
F, Changes in personnel on ONR nark. 
1. Air traffic research. 
0, Production and production control. 
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XII FOTURE PROJECT FLANS (Forrester) 
A, Computer Maintenance• 
B, Operating Croup, 
C, Scientific Computingo 
0. Naval CIC and Fire Control. 
E. Logistics. 
F. Improvements and extension of Whirlwind I. 
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Forres ter , Jay •>. 210 Nelson, Robert A. 208 
Adams, Charles * . 251 Uclan, . ( i l l i a m J. 218 
Ballard, Arthur H. 212 O'Brien, John A . 116 
B e s t , "i^Viflrri L . 132 Osborne, Richard A, 108 
Boyd, Hugh R. 206 Pupian, William b>. 132 
Campling, Chas. H. R. 218 Proctor , John C. 108 
Clough, Theodore F„ 220 Rabinowit i , P h i l i p 202 
Cooper, herald 006 Rathbone, Robert R. 136 
Corderman, Charles 212 Read, Richard 124 
Daniloff , ulichael 202 Reich , Edgar 202 
Dodd,' Stephen H., Jr. 256 Rich, Edwin S . 110 
Ely, John 0 . 218 Rochofort, John S. 212 
Everet t , Robert R. 257 Rowe, Harrison E. 212 
Fahnestock, Harris 206 Rowland, Chester A . , Jr . 128 
Fairbrother, Raymond *». 151 S a l z e r , John M. 251 
Fu lc ione , Alfred U, 156 Shaw, Richard Jr . 006 
Florencourt , Margaret 1 . 220 S i s s o n , Roger L, 006 
Frankl in , Prof* P h i l i p 252 Sumner, George C, 112 
Frost , H Bonnell 120 Susskind, Alfred K. 124 
Gano, Joseph J . 136 Taylor , Norman H. 256 
Gould, Robert 11 • 116 Ulman, Joseph N., Jr.- 108 
Hageman, Donald 128 • •att , Chauncy • » , Jr . 112 
Hayes, Uonson H., Jr . 132 V/elchman, W« Gordon 252 
Hildebrandt, Theodore •'. 202 •"'laser, C, Robert 110 
Hoberg, George G. 218 Youtz, Patr ick 214 
Hunt, John M. 120 Zimbel, tlorman S, 212 
Hunt, Robert E. 112 
Kenosien, Harry 218 
Klemperer, Hans 214 
Loary, l imothy 156 Pleaso report any correc t ions or 
Lee, Harry S. 112 changes t o I r s . Wei l , Room 206. 
L i n v i l l . '.Villiam B.32 
IJassard, Robert L. 128 
Mayer, R o l l i n P. 251 
McCuakor, Joseph H. 212 
HeVicar, Kenneth 124 
Uorley, Howell B. 166 
Nardone, Louis J, 006 
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Everett, Robert R. 257 Rowe, Harrison E, 212 
Fahnestock, Harris 206 Rowland, Chester A., Jr. 128 
Fairbrother, Raymond k». 151 Salier, John M. 251 
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Hoberg, George G. 218 Youtz, Patrick 214 
Hunt, John M. 120 Zimbel, Norman S, 212 
ilunt, Robert E, 112 
Kenosien, Harry 218 
Klemperer, Hans 214 
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Lee, Harry S. 112 changes to Mrs* Neil, Room 208. 
Linvill, .Villiam B.32 
Uassard, Robert L. 128 
Mayer, Rollin P. 251 
McCusker, Joseph H. 212 
McVicar, Kenneth 124 
Uorley, Howell B. 155 
War done, Louis J. 006 
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Aghajanlan, Araxi M. 049 Greaves, A l l e n M« 006 
Andry, Wrs. Virg in ia 217 Greenlaw, Alden F. 224 
Angus, Robert 0 . , J r . 224 G r i f f i n , A l i c e M. 156 
a n n e t t i , Anthony 1). 127 U r i n n e l l , Kenneth 138 
Antz, Jeanne 156 Guditz , i l i s A . 261 
Aus t in , tienry 156 Qunn, Ju l ia k. 150 
Bent, George 026 Hannon, Francis J. 161 
B i l l e . Anthony * . 138 uaynes , Lyndon B. 014 
Slcr.k J. K< 224 Bointtti Arthur R*. 261 
3ranning, T.Irs. Helen R. 105 Hodgdon, Howard ~u 156 
Brunswick, Frances B.32 Holmes, Lawrence L. 261 
Byram, Robert L. 224 J e w e l l . Ralph L. 156 
Cameron. Mrs. Jane 108 Johnson. Wallace 109 
C a n t r e l l , Harl A. 024 Karaian. Edward 109 
Carro l l , Fred .— Kaplan, George 006 
Christ inalcos, '•'. '.'. Krunlck, Mrs. Joan 253 
Caswel l , Frank H. 006 Ladd, Herbert A. 006 
C l i f f o r d , Arthur 109 Legras, ' ' a l t er A. 
Connor, Ann 155 Leighton, Lisbeth 0 . 259 
Cook, ' 'alter J. 156 Lemon, Vance S . 138 
Corsine, Richard H. 261 Lincoln, Bayard R<. 224 
Cowie, I rank 127 Lynch, Janes J. 041 
Cox, : irs . Beverley 208 ••actionald, J . A. 109 
Crowley, Joseph F. 219 McGonigle, Daniel J . 109 
C u r t i s s , Arthur R. 219 "cLel lan , John •'. 138 
D i c k i e , Richard 156 ilcMahon. Rita 104 
OiGiorgio , John "•• 026 -Mich. Daniel V. 219 
UiMarsio, k- •<• 138 Mahoney, James 0<, 014 
Dixon, Donald F„ 109 -Mi innu ' . F . F . 156 
Druan, t m o s t J . 156 Margolin, Lyroo C. 224 
^nerson, Roger i- 261 »latas, «iary 166 
i^asigman, John >'. 156 <.*rcer, Harold F„ 259 
Fay, Mrs. Anna Uonroe, A l i ce D. 216 
Flynn, Ernest P. Murch, Robert H. 269 
Forbes, Leonard >'. 026 Nelson, Lawrence 224 
F O B S , Nathal ie 156 Nickerson, Lrnest Go 138 
Gladstone, Manuel R. 224 Nyberg, Kenneth • • 138 
Graff, George H, 006 O'Connor, Helen 216 
Graham, Lorraine 150 Ohm, Horace V. 138 
Grant, Paul T. 138 O l i v i e r i , John 049 




O'Rourke, John J. 
Palermo, Joseph i>. 
ParklnB, Theodore R. 
Paulsen, Ingvar 
P i c k e t t , . ' i l l i a m 2 . 
Powers, Francis S. 
Prent ice , Loren B. 
Baplte— Robert R. 
Ray, Mrs. S h i r l e y 
Reardon, ••'illiam 
Richardson, Mrs. K. J . 
Ross, Bernard D. 
Rounds, Jar ah o . 
Sanford, Lloyd C. 
Sav io , Vincent J . 
Scoppettuolo , Joseph A. 
bhay. Ce l ia T. 
bheahan, Dorothy 
binewsky, Peter 
Smith, ><illiam H., Jr . 
borrent ino , Poter A. 
Spurr, Marilyn 
S u l l i v a n , Anne 
Seulewski , Edwurd P. 
Taylor, Albert J . 
Todd, Mrs. S y l v i a 
Turner, Frank C. 
Ulraan, Mrs. Lass ie 
Ve inot , Ervin 
•'alker, .'.'illiam D . , Jr. 
•Veil, Mrs. E l i ee J. 
V ick ie s , F . J. 
.Viercinski , . ' i l l i a m A. 
Wil l iams, .Villiam R„ 
.Vilson, Joseph 
.Vitthus, Ralph B. 
Young, Alfred •'.'., Jr., 
Youden, Robert 
Zazzara, Hugo T. 










































Christman, T0 J0 
Fox. P h y l l i s A. 
Lephakis, A c h i l l e s 8 , 
Piorson, James E« 
.(aymouth, John F , 
APPROVED FOR PUBLIC RELEASE. CASE 06-1104.
6345 
Memorandum L-12 
Directory of Current A c t i v i t i e s 
016 Laboratory Power Suppl ies 
022 Storage Tube "<echanical Construct ion 
026 Storage Tube R e l i a b i l i t y 
Vaouum Tube Life Tests 
041 YTCTI Power Supplies 
114 Vacuum Tube Pulse Tests ( F r o s t ) 
Storage Tube Def l ec t ion Amplifier (Hunt) 
118 Control i'est and Development (wcVicar) 
126 Gate Tube Thesis (Howland) 
Video Amplifier Development (iAassard) 
150 DC F l i p - f l o p Evaluation (BeBt) 
Storage tube c i r c u i t s (Hayes) 
210 J . • • Forrester 
214 U. Kle.aperer, P. Touts 
222 Storage Tube Laboratory 
223 Five D i g i t Mult ip l ier 
262 P. Frankl in, W. 0 . Welohman 
256 S . H. Dodd, N. H. Taylor 
267 R. R. Everett 
261 Wfl Test Control 
265 WWI Computer 
• 
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